SINCE FIRST DESCRIBED by Wilmshurst et al. (6) in 1981, immersion pulmonary edema (IPE) has been of more than merely a casual interest to divers and surface swimmers.
only" thermal protection did not attenuate the rise in pulmonary artery pressure.
The techniques described in that first study were then applied to the hyperbaric environment [4. 7 atmospheres absolute (ATA)]. Peacher et al. (3) studied the exercising diver in thermoneutral water and explored any potential benefits of breathing oxygen enriched air. To my knowledge this publication represents the most "in-depth" study of pulmonary and vascular physiology in diving environments and brings a tear to the eye of anyone who fondly recalls the halcyon years of basic whole human diving physiology.
In those studies, the overall increase in pulmonary artery pressure was observed, but with quite a range of variability, supporting the notion of individual IPE susceptibility. The pulmonary hypertension Peacher's group noted in thermoneutral hyperbaric exercising divers was attenuated with oxygenenriched air and approached the values seen in simple surface (1 ATA) immersion. Interestingly, the pulmonary capillary wedge pressure was unaffected by oxygen tension. These observations support elevated pulmonary vascular pressures as the cause of IPE but leave open the question as to whether susceptible individuals may have an excessive rise in pulmonary artery pressure caused by exaggerated peripheral venoconstriction or nonhomogeneous pulmonary vasoconstriction, as has been suggested for HAPE.
This work presented by lead author Fraser reporting the third study in this series describes a lack of protection provided by oxygen-enriched air in preventing immersion-related pulmonary hypertension in cold water at 4.7 ATA (1). In addition to the generous scientific value, their work provides practical insight as well. In summing up their body of work with an eye to application, if IPE is a concern the first goal should be to stay warm and consider an oxygen-enriched breathing mixture. And if you are unable to stay warm, the enriched oxygen is not so helpful. This certainly has direct implication for operational divers, especially those in the military.
Beyond delivering an elegant method for testing the pulmonary vascular system in diving and answering some basic whole human physiology questions, these studies also deliver the goods on expanding our questions. And after all, isn't that the hallmark of good research?
So then, where are we and where do we go from here? What is the cause of the pulmonary vascular variability? Does the variability itself provide insights into other pathological processes in much the same way that research in hypoxic pulmonary vasoconstriction has enlightened the overall field of pulmonary vascular hypertension? What is the mechanism of cold-related pulmonary hypertension and why is that not improved with oxygen enrichment? What other modalities can be examined and tested for decreasing pulmonary pressures in diving? And last but far from least, do actual patients with IPE have an exuberant increase in pulmonary arterial pressures with immersion?
Once again, Fraser should be applauded for this effort, the publication, and the entire group congratulated for the body of work.
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